ABSTRACT. Between 1991 and 1993, the intestinal contents and feces of wild animals in Japan were examined for the presence of Listeria. The wild animals examined included 623 mammals (11 species) and 996 birds (18 species). Listeria species were isolated from 38 (6.1%) of the 623 mammalian samples and 133 (13.4%) of 996 bird samples. The highest incidence of Listeria in the mammals was found in Japanese monkeys (20.0%) and that in birds was found in crows (43.2%). The incidence of Listeria in Japanese monkeys varied from 0 to 40.0% depending on the capture area. L. monocytogenes was isolated from 11 of these positive samples. Serovars 1/2a and 4b predominated in eight serotyped L. monocytogenes isolates.-KEY WORDS: incidence, Listeria, wild animal.
Japanese monkeys (20.0%, 16/80), red foxes (13.3%, 2/15), raccoon dogs (11.5%, 12/104), masked palm civet cats (9.1%, 1/11), Japanese martens (3.9%, 5/127), wild boar (2.7%, 1/37) and "sika" deers (1.1%, 1/95). The Listeria s p e c i e s r e c o v e r e d w e r e L . i n n o c u a ( 4 . 7 % ) , L . monocytogenes (1.0%), L. ivanovii (0.2%), L. seeligeri (0.2%) and L. welshimeri (0.3%) ( Table 1 ). The highest incidence (20.0%) of Listeria was found in Japanese monkeys; L. monocytogenes was isolated from one of 16 positive monkeys. Although there was a chimpanzee case of listeriosis [3] so far, there might have been no report of recovery of Listeria from wild apes or monkeys. Therefore, we believe that this is the first report of isolation of Listeria from wild monkeys. The incidence of Listeria in Japanese monkeys varied from troop to troop at different locations ( Table 2 ). The significantly higher incidence of Listeria observed in Hachiman-cho troop (40.0%, 12/30, p<0.01) than in other troops. It is suggested that if a troop is once contaminated with Listeria, it will spread rapidly among monkeys in the troop. The animal species with the next highest positive rate (13.3%) was red fox; all the two isolates were L. monocytogenes.
In birds, Listeria species were isolated from 133 (13.4%) of 996 birds consisting of only two species, crows (43.2%, 130/301) and green-winged teals (2.6%, 3/115). The Listeria species recovered from crows were L. innocua (42.9%, 129/301) and L. monocytogenes (1.7%, 5/301) and that recovered from green-winged teals was L. innocua (2.6%, 3/115). Fenlon [1] isolated Listeria from 16 (13.0%) of 123 feces or intestinal contents of rooks; eight of the Listeria-positive specimens yielded L. monocytogenes, nine specimens yielded L. innocua and one specimen yielded L. seeligeri. The incidence of Listeria in crows (43.2%) in this study was much higher than that (13.0%) observed by Fenlon [1] . This difference may be due to the capture method; in this study, 121 (47.1%) were positive for Listeria of 257 crows captured collectively with a cagestyle trap and left for a few days in the cage before collection of intestinal samples, while only nine (20.4%) were positive of 44 crows captured individually by other methods. Thus, the incidence in the former crows was significantly higher than that in the latter ones (p<0.01). The fact is that Listeria species were also recovered from the drinking water in the cage. These results suggest cross contamination of the cage directly or through the drinking water.
All of the pigeons and sparrows were Listeria-negative in this study. However, McIlwain et al. [8] reported that 12.5% (1/8) of pigeons and 5.3% (2/38) of sparrows captured in a pasture were L. monocytogenes-positive. In addition, Weber et al. [15] isolated Listeria from 3.4% (12/ 350) of pigeons. We captured the birds in rural districts, while McIlwain et al. [8] captured on a pasture. Therefore, the living environment of the birds might also affect the incidence of this microorganism.
Eight of 11 L. monocytogenes isolates from mammals and birds were typed with antisera for serotyping Listeria (Denkaseiken, Tokyo). Serovars identified were 1/2a (three isolates), 4b (three isolates), 1/2b (one isolate) and 4c (one Samples Listeria (%) L. innocua isolate) ( Table 3 ). The three serovars (1/2a, 1/2b and 4b), which have frequently been recovered from human and animals with listeriosis, were found to be predominant in the wild animals in Japan. In addition, eight of these 11 L. monocytogenes isolates were typed by random amplified polymorphic DNA-polymerase chain reaction (RAPD-PCR) according to Yoshida et al. [18] . Interestingly, two of these 4b isolates showed an identical RAPD profile (type IV-6), in spite of different animal origins, crow and "sika" d e e r. T h i s s u g g e s t s t h a t t h e R A P D t y p e o f L . monoc ytogenes might ha ve invaded wild a nima l populations in Japan.
In conclusion, it is clear that wild animals act as reservoirs or carriers of L. monocytogenes. In particular, Listeria species were frequently detected in wild animals such as crows that moved broadly and their living areas are overlapped with ours. For public health, it is necessary to clarify the epidemiological relationship between L. monocytogenes from wild animals and that from human cases of listeriosis and food. a) The data of RAPD types were retrieved from a previous report [18] .
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